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Samples 2a and 2a. A mixture of H 2 bpdc (33.5 mg, 0.134 mmol, 0.67 equiv.), H 2 Ir-L (42.8 mg, 0.066 mmol, 0.33 equiv.) and ZrCl 4 (46.6 mg, 0.2 mmol, 1 equiv.) was introduced in a glass vial and then sealed under an atmosphere of argon. Dry DMF (9 mL) and water (18 µL, 1 mmol, 5 equiv.) were added. The mixture was stirred at 100 °C in an oil bath during 12 h (2a) or 36 h (2a). The reaction mixture was cooled down to room temperature. The solid was separated by centrifugation and activated by washing with DMF (2×25 mL), MeOH (2×25 mL), water (15 mL) and acetone (2×25 mL), and dried at room temperature under vacuum (0.1 mm Hg) overnight. 2a and 2a' were obtained in 68% (69 mg) and 69% (58 mg) yield, respectively.
Method B: one-pot synthesis
Samples 0.5b and 0.5b. * [IrCp*Cl 2 ] 2 (6.6 mg, 0.0083 mmol, 0.0825 equiv.) and H 2 bpydc (4.1 mg, 0.017 mmol, 0.0825 equiv.) were placed in a vial, the vial was then sealed under an atmosphere of argon. Dry DMF (9 mL) was added and the mixture was stirred at room temperature for 24 h. Then ZrCl 4 (46.6 mg, 0.2 mmol, 1 equiv.), H 2 bpdc (45.7 mg, 0.183 mmol, 0.918 equiv.), and water (18 µL, 1 mmol, 5 equiv.) were added. The mixture was first stirred at room temperature for 10 min, and then heated under stirring at 100 °C in an oil bath during 12 h (0.5b) or 36 h (0.5b). The solid was separated by centrifugation and washed with DMF (2×25 mL), MeOH (2×25 mL), water (25 mL) and acetone (2×25 mL), and dried at room temperature under vacuum (0.1 mmHg) overnight. 0.5b and 0.5b' were obtained in 65% (51 mg) and 79% (58 mg) yield, respectively. Samples 1b and 1b. * [IrCp*Cl 2 ] 2 (13.2 mg, 0.0165 mmol, 0.165 equiv.) and H 2 bpydc (8.1 mg, 0.033 mmol, 0.165 equiv.) were placed in a vial, the vial was then sealed under an atmosphere of argon. Dry DMF (9 mL) was added and the mixture was stirred at room temperature for 24 h. Then ZrCl 4 (46.6 mg, 0.2 mmol, 1 equiv.), H 2 bpdc (41.7 mg, 0.167 mmol, 0.835 equiv.), and water (18 µL, 1 mmol, 5 equiv.) were added. The mixture was first stirred at room temperature for 10 min, and then heated under stirring at 100 °C in an oil bath during 12 h (1b) or 36 h (1b). The solid was separated by centrifugation and washed with DMF (2×25 mL), MeOH (2×25 mL), water (25 mL) and acetone (2×25 mL), and dried at room temperature under vacuum (0.1 mmHg) overnight. 1b and 1b' 66% (57 mg) and 82% (61 mg) yield, respectively.
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Samples 2b and 2b. * [IrCp*Cl 2 ] 2 (26.4 mg, 0.033 mmol, 0.33 equiv.) and H 2 bpydc (16.2 mg, 0.066 mmol, 0.33 equiv.) were placed in a vial, the vial was then sealed under an atmosphere of argon. Dry DMF (9 mL) was added and the mixture was stirred at room temperature for 24 h. Then ZrCl 4 (46.6 mg, 0.2 mmol, 1 equiv.), H 2 bpdc (33.5 mg, 0.134 mmol, 0.67 equiv.), and water (18 µL, 1 mmol, 5 equiv.) were added. The mixture was first stirred at room temperature for 10 min, and then heated under stirring at 100 °C in an oil bath during 12 h (2b) or 36 h (2b). The solid was separated by centrifugation and washed with DMF (2×25 mL), MeOH (2×25 mL), water (25 mL) and acetone (2×25 mL), and dried at room temperature under vacuum (0.1 mmHg) overnight. 2b and 2b' were obtained in 66% (68 mg) and 84% (76 mg) yield, respectively. * These samples are denoted as 0.5, 1, 2, 0.5, 1 and 2 in the main manuscript.
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Section S2: 1 H NMR spectroscopy analyses
Digestion and molecular analyses of the functionalised digested MOFs by 1 H NMR spectroscopy. Samples were suspended in a 0.1 M solution of D 3 PO 4 (in D 2 O) in and stirred at room temperature for 5 h to allow the digestion of the MOFs. The solutions were placed in NMR tubes. 1 H NMR spectra were recorded at 500 MHz on a Bruker Advance spectrometer using a BBO S2, 5mm; BTO probe with z-gradient. The parameters of the acquisition were: number of scan: NS = 200, and relaxation delay: D1 = 5 s. The residual solvent resonance (DMSO-d 5 : δ H 2.50) was used as an internal reference. Table S1 . Ir-L and bpydc contents determined by 1 H NMR spectroscopy for MOFs synthesised using Methods A and B, in terms of degree of functionalisation per octahedral cage (y of 6).
* These samples are denoted as 0.5, 1, 2, 0.5, 1 and 2 in the main manuscript.
[a] Method A: 100 °C, sealed microwave tube in an oil bath with stirring using dry DMF as the solvent and 5 equiv. of H 2 O. Method B: one-pot version of Method A. [b] Target Ir-L amount (y' of 6) for samples 0.5, 1 and 2 were 0.5, 1 and 2, respectively. [c] Determined by 1 H NMR spectroscopy on the digested samples. [d] (Ir-L + bpydc) / (Ir-L + bpydc + bpdc). [e] (bpydc) / (Ir-L + bpydc).
Entry
Sample
No. of bpdc per 6 linkers y [c] No. of Ir-L per 6 linkers y [c] No. of bpydc per 6 linkers y [c] Total functionalisation (%) [d] Ir demetallation (%) [ 
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Section S3: X-ray powder diffraction (XRPD) analyses X-ray powder diffraction (XRPD). X-ray powder diffraction (XRPD) was performed on a Panalytical X'Pert PRO diffractometer in transmission geometry using Cu Kα radiation ( = 1.5418 Å) at 1800 W (45 kV, 40 mA) power. The XRPD data were collected using a siliconbased position-sensitive X'Celerator detector and anti-scattering slits. Samples were ground and loaded into 0.5 mm diameter borosilicate capillaries. The optimised counting statistics were achieved by measuring samples in continuous scan mode using a 0.017º 2θ step size from 4-35º with a counting time of 1000 s/step. All measurements were performed at room temperature and ambient pressure. 
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Rietveld refinements. Full pattern profile matching using the Pawley method 1 was conducted with Materials Studio 2 using data from 2θ = 4-35º. Background was first refined applying a second order polynomial function. The profile was calculated starting with the unit cell parameters from CCDC 889530 (a = 27.0942 Å, F23). Unit cells and zero-shift were first refined. Background was further refined applying a 10 th order polynomial function. Then, the patterns were refined using a pseudo Voigt profile, followed by refinement of peak asymmetry using Finger-Cox-Jephcoat asymmetry function.
Rietveld refinements 3 were conducted with Materials Studio 4 using data from 2θ = 4-35º. The profile was first calculated using the refined values of unit cell parameters, zero shift, background, peak shape and asymmetry. Different structural models were tested, either in cubic (F23) or orthorhombic (F222) symmetry to study the Ir-L distribution in the UiO-67 structure. N,N-Dimethylformamide (DMF) guest molecules were refined as rigid bodies. The occupancy factors for all the atoms of Ir-L were estimated from 1 H NMR spectroscopy data and were not refined. Figure S3 . Rietveld refinements obtained for 0.5a'. Experimental profile (red), calculated profile (blue) and difference (green). 
